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Plates and Flanges 


Stress resultants, not stress distributions, are considered. 

Bending slopes are very small. 

Boundaries are constant. 

The foregoing restrictions have led to the classification of plate behavior in 
terms of the relative plate thickness. The plates may be put into the following four 
categories: 

Thick plates and slabs (shear predominant). 

Plates with average thickness (flexure important). 

Thin plates (bending and tension). 

Membranes (tension only). 

Although the selection of pertinent methods depends on these categories, strict 
lines of demarcation between the various groups do not exist. The choice is made 
more difficult because of the relative scarcity of experimental data that can be 
applied directly to design. These considerations, coupled with continuing uncer¬ 
tainties of the material’s behavior, often result in overdesign. 

Since the appearance of the classical treatment of plates in this country [178], 
numerous handbooks have compiled tables and formulas for the various conditions 
of loading and support. In practice, however, only a few typical plate models are 
found to be used extensively in design. 


BASIC PLATE EQUATIONS 

To review briefly some of the fundamental concepts related to the general plate 
behavior, we can consider a square plate of constant thickness subjected to bending 
loading as shown in Fig. 31.1. If a long strip ABCD is imagined to be cut out of 
this plate, then according to the elementary beam theory, the differential equation 
for the deflection curve is 

EI^ = M 2 (31.1) 



Fig. 31.1 Notation in bending analysis for a thin plate. 





